or not the ascending aorta is involved, and 3) demonstration of abnormal anatomic features.8 However, there are several additional issues to be considered in choosing the imaging modality best suited for making or excluding the diagnosis of aortic dissection. These include the speed with which the test can be obtained in a given facility; the skill of the technologist performing the examination combined with the interpretation skills of the physician; the experience with the technology in that given facility; the proven cost-benefit advantage; whether or not a contraindication for performing the test exists; and last, the sensitivity, specificity, positive predictive accuracy, and negative predictive value of the test in the risk group being considered. It is important to emphasize that each institution needs to identify the specificity, sensitivity, and positive and negative predictive accuracy in its particular setting with each of the available technologies; low-risk, moderate-risk, and high-risk groups should be examined, if at all possible, because of variations in the results depending on the type of population studied.9 However, as one scans through these principles, it becomes clear that there are no studies to date that take into account all of these factors, and one will have to settle for less under one's circumstances. The key issue is that these factors need to be kept in mind when selecting the imaging modality or a combination of complementary imaging modalities so as to deliver safe, highquality, low-cost care to patients with aortic dissection. Another point that needs to be considered when selecting a modality is whether or not it will help in the determination of those factors that affect the short-term and long-term outcome, as well as whether or not it can be used in the operating room setting to help plan and modify operative techniques.
The principles involved in choosing the technology for the diagnosis of aortic dissection from a surgeon's perspective can be summed up in three essential steps: 1) confirmation of dissection, 2) determination of whether or not the ascending aorta is involved, and 3) demonstration of abnormal anatomic features.8 However, there are several additional issues to be considered in choosing the imaging modality best suited for making or excluding the diagnosis of aortic dissection. These include the speed with which the test can be obtained in a given facility; the skill of the technologist performing the examination combined with the interpretation skills of the physician; the experience with the technology in that given facility; the proven cost-benefit advantage; whether or not a contraindication for performing the test exists; and last, the sensitivity, specificity, positive predictive accuracy, and negative predictive value of the test in the risk group being considered. It is important to emphasize that each institution needs to identify the specificity, sensitivity, and positive and negative predictive accuracy in its particular setting with each of the available technologies; low-risk, moderate-risk, and high-risk groups should be examined, if at all possible, because of variations in the results depending on the type of population studied.9 However, as one scans through these principles, it becomes clear that there are no studies to date that take into account all of these factors, and one will have to settle for less under one's circumstances. The key issue is that these factors need to be kept in mind when selecting the imaging modality or a combination of complementary imaging modalities so as to deliver safe, highquality, low-cost care to patients with aortic dissection. Another point that needs to be considered when selecting a modality is whether or not it will help in the determination of those factors that affect the short-term and long-term outcome, as well as whether or not it can be used in the operating room setting to help plan and modify operative techniques.
Aortography, long considered the study of choice for evaluation of suspected dissection, has at best an accuracy rate of 95-99%.10 Erbel and colleagues" reported a prospective study of 164 patients with suspected aortic dissection, 126 of whom underwent aortography; the sensitivity of aortography was 88%, with a specificity of 94%. False-negative angiograms are not uncommon and can occur in cases in which the false lumen has thrombosed, opacification of the false lumen is faint, or improper catheter tip placement and simultaneous opacification of both the false and true lumen preclude visualization of the intimal flap. 18 the sensitivity and specificity of TEE were 99% and 97%, respectively. This study was done using single-plane transducers. Limitations to the use of single-plane TEE such as that used in this and other studies include the inability to visualize the entire thoracic aorta, the semi-invasive nature of the technology, contraindications to use in patients with esophageal pathological lesions, and the lack of widespread availability at the present time. Biplane and multiplane transducers would improve the diagnostic accuracy and have been demonstrated to visualize the entire thoracic aorta,'9'20 but data on sensitivity and specificity are lacking.
Several advantages of the combined echocardiographic technique are worthy of mention in recommending its use as the first-line modality of choice in the majority of patients with suspected aortic dissection. It fulfills all three principles from the perspective of a surgeon (i.e., making the diagnosis, determining the ascending aortic involvement, and defining abnormal anatomy). Echocardiography can be performed with rapidity in locations such as the emergency room and trauma unit and at the bedside of the patient in a critical care unit. It does not involve movement of large equipment, nor does it require mobilization of many personnel (in most instances, it can be performed by a single trained echocardiologist). Combined echocardiography permits evaluation of other intracardiac features, including pericardial effusion, global and regional systolic function, and semiquantification of valvular insufficiency, and often it elucidates other causes for the patient's symptoms. Lastly, echocardiographic examination is considerably less expensive than the aforementioned technologies, all of which provide only partial information in patients with suspected or proven aortic dissection. Among all of the imaging technologies available at the present time, it is clear that combined echocardiographic examination can provide the physician with almost all of the information that is needed to make the diagnosis, plan the management strategy, and carry it into the operating room, with a satisfied surgeon who more than likely will not find surprises upon opening the chest.
Even the hard-core group of nonbelievers in echocardiography must come to grips with the fact that combined echocardiography does afford one of the best imaging technologies in patients with aortic dissection, given the overwhelming literature being published on this subject documenting its utility and reliability in making the diagnosis, as well as all the facts stated above.
The article by Erbel and colleagues in this issue of Circulation21 embarks upon the exploration of the final frontier in the saga of aortic dissection. The observed high mortality rates in the hospital and during follow up and detection of factors determining high postoperative and long-term mortality continue to pose challenges in patient management. In the present study, Erbel and colleagues elegantly identify potential causes of late mortality using TEE to follow up 188 patients with proven aortic dissection for a mean duration of 10 months, the highest follow-up duration being 65 months.21 Of importance, this study looked at those patients who received some form of treatment, either medical or surgical. The study identified two determinants having a significant negative impact on the longterm outcome of these patients. These It is also imperative that attempts be made to reclassify aortic dissection on the basis of the presence or absence of flow in the false lumen or communications between the two lumina, as well as the accepted DeBakey classification for site of dissection. Similar classification attempts could be made for the Stanford classification scheme. It also may behoove the surgeons to consider modification of operative procedure by using measures that result in closing of all entry sites, which can be identified at the time of the operation using intraoperative TEE. This will induce thrombus formation and diminish or abolish flow in the false lumen, reducing wall stress and thereby decreasing the longterm mortality.
Notwithstanding the usefulness of combined echocardiography, one must keep in mind its limitations, including the fact that not all patients are echogenic, that introduction of a TEE probe may not be possible in 1% of patients, and that false-positive and false-negative results can occur given the nature of the disease and technological limitations. However, each of the available technologies has its inherent limitations. Thus, the use and choice of technologies must be made on a case-by-case basis. Protocols need to be established on how often TEE examinations should be done in the follow-up of patients with treated aortic dissection.
Lastly, strong emphasis needs to be placed on the fact that in a disease such as aortic dissection, with its protean manifestations, if there continues to be clinical suspicion and if one of the imaging techniques has not provided a satisfactory answer, one must pursue all modalities until the diagnosis is completely ruled in or out.
